Protocadherin-19 is essential for early steps in brain morphogenesis.
One of the earliest stages of brain morphogenesis is the establishment of the neural tube during neurulation. While some of the cellular mechanisms responsible for neurulation have been described in a number of vertebrate species, the underlying molecular processes are not fully understood. We have identified the zebrafish homolog of protocadherin-19, a member of the cadherin superfamily, which is expressed in the anterior neural plate and is required for brain morphogenesis. Interference with Protocadherin-19 function with antisense morpholino oligonucleotides leads to a severe disruption in early brain morphogenesis. Despite these pronounced effects on neurulation, axial patterning of the neural tube appears normal, as assessed by in situ hybridization for otx2, pax2.1 and krox20. Characterization of embryos early in development by in vivo 2-photon timelapse microscopy reveals that the observed disruption of morphogenesis results from an arrest of cell convergence in the anterior neural plate. These results provide the first functional data for protocadherin-19, demonstrating an essential role in early brain development.